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Abstract
Background: Ovarian leiomyoma is a rare benign tumor that accounts for 0.5 to 1% of all benign
ovarian tumors. It probably arises from smooth muscle cells in the ovarian hilar blood vessels but
there are other possible origins including cells in the ovarian ligament, smooth muscle cells or
multipotential cells in the ovarian stroma, undifferentiated germ cells, or cortical smooth muscle
metaplasia. Additionally, smooth muscle metaplasia of endometriotic stroma, smooth muscle
present in mature cystic teratomas, and smooth muscle in the walls of mucinous cystic tumor may
explain their occurrence in the ovary in some cases.
Case presentation: A 31-year-old woman was admitted to our surgical emergency service with
a one-day history of appendicitis-like symptoms. Upon laparotomy, there was a solid, oval left-sided
ovarian tumor located behind the uterus. The tumor was sent to the pathology department. A
diagnosis of primary ovarian leiomyoma associated with an endometriotic cyst was established.
Conclusion: The origin of ovarian leiomyoma is still unresolved. In our case, the tumor probably
arose from smooth muscle cells derived from myofibroblasts that originate from metaplastic
ovarian stromal cells present in the rim of the endometriotic cyst. Despite its rarity, ovarian
leiomyoma should be considered in the differential diagnosis of ovarian spindle cell tumors.
Appropriate diagnosis may require additional immunohistochemical analysis in some cases.
Background
Ovarian leiomyoma is a rare benign tumor that accounts
for 0.5 to 1% of all benign ovarian tumors [1]. Most of
these tumors are unilateral, measure only few millimeters
in diameter and generally occur in premenopausal
women [2]. However, in the pediatric/young adult group
they are more commonly bilateral and no bilateral cases
have been described in patients over the age of 35 [3].
They probably arise from smooth muscle cells in the ovar-
ian hilar blood vessels but other possible origins include
cells in the ovarian ligament, smooth muscle cells or
multipotential cells in the ovarian stroma, undifferenti-
ated germ cells, or cortical smooth muscle metaplasia [4-
6]. Additionally, smooth muscle metaplasia of endome-
triotic stroma, smooth muscle present in mature cystic ter-
atomas, and smooth muscle in the walls of mucinous
Published: 30 July 2009
Diagnostic Pathology 2009, 4:25 doi:10.1186/1746-1596-4-25
Received: 26 June 2009
Accepted: 30 July 2009
This article is available from: http://www.diagnosticpathology.org/content/4/1/25
© 2009 Tomas et al; licensee BioMed Central Ltd. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.Diagnostic Pathology 2009, 4:25 http://www.diagnosticpathology.org/content/4/1/25
Page 2 of 4
(page number not for citation purposes)
cystic tumor may explain their occurrence in the ovary in
some cases, as suggested by some of the association seen
in the current case and in other reports [7-11].
We report a rare case of a primary ovarian leiomyoma
associated with an endometriotic cyst that caused acute
abdomen, mimicking acute appendicitis.
Case presentation
A 31-year-old woman was admitted to our surgical emer-
gency service with a one-day history of intermittent
abdominal pain associated with fever, nausea and vomit-
ing. Her history was unremarkable. On physical examina-
tion, she was found to have right lower quadrant
abdominal tenderness with guarding. The white blood
cell count was 12800/mm3, and C-reactive protein was
elevated. An ultrasound examination on the abdomen
showed free fluid in right ileocecal region. Acute appendi-
citis was suspected and the patient underwent an urgent
surgical procedure. Upon laparotomy, free brownish fluid
in the peritoneum and a hyperemic appendix were
detected. Inspection of the uterus and ovary revealed a
solid, oval left-sided ovarian tumor located behind the
uterus. The tumor was distinctly separated from the
uterus. There was no adhesion or infiltration of the sur-
rounding structures. The right salpinx, ovary and uterus
were normal by inspection and were left intact. Left sided
salpingo-oophorectomy and appendectomy was per-
formed.
The tumor was firm, had a smooth and shiny surface and
measured 11 × 10 × 6 cm. The cut surface of the tumor was
white-gray in color and displayed a whorled pattern. On
the pole beneath the salpinx there was a cyst measuring 3
cm in greatest diameter filled with brownish material that
was included in the tumor (Fig. 1A). In the vicinity of the
cyst, there were signs of hemorrhage and a thin, brownish,
coarse layer of fibrin covered the tumor surface in this
area. Grossly, there was no recognizable normal ovarian
tissue. The left salpinx was unremarkable. The serosal sur-
face of the appendix, which measured 4.5 × 1 cm, was
opacified.
Microscopically, the tumor was composed of whorled
interlacing fascicles of typical smooth muscle cells with
bland nuclei. Focally, there was dense fibrosis and hyali-
nization but significant nuclear atypia, pleomorphism
and necrosis were absent. Mitotic activity was sparse (up
to 1/10 high power field). The lumen of the cyst was cov-
ered with cuboidal epithelial cells without signs of atypia,
surrounded by endometrial-type stroma (Fig. 1B). There
were siderophages and extravasated red blood cells in the
vicinity of the cyst. Above the cyst, there were fibrin, red
blood cells and polymorphonuclears on tumor surface.
Multiple sections showed no additional stromal or glan-
dular elements in the tumor. The serosal surface of the
appendix and surrounding fat tissue were infiltrated with
polymorphonuclears, but there were no signs of appendi-
citis.
Immunohistochemically, the tumor cells were positive for
vimentin, desmin (Fig. 1C) and α-smooth muscle actin
(Fig. 1D) but not for CD34, S100 protein, epithelial mem-
brane antigen, α-inhibin, calretinin and CD117. Epithe-
lial lining of the cyst was positive for epithelial membrane
antigen and the surrounding stroma was positive for
CD10 (all antibodies from DAKO; Copenhagen, Den-
mark).
The diagnosis of primary ovarian leiomyoma associated
with endometriotic cyst and periappendicitis was estab-
lished.
The patient had no complication during the postoperative
course and was discharged 7 days after surgery. No further
therapy was indicated, and patient is well, 6 months after
the diagnosis was made.
Discussion
Ovarian leiomyoma is frequently associated with other
ipsilateral or contralateral ovarian lesions [7-10] but to
our knowledge this is the first case of a primary ovarian
leiomyoma associated with an endometriotic cyst.
A similar case of ovarian adenomyoma associated with
endometriotic cyst was described by McDougal and Roth
[11]. An adenomyoma presenting outside the uterus is an
extremely rare entity. Adenomyoma is a circumscribed
tumorlike mass consisting of endometroid glands,
stroma, and smooth muscle tissue [11,12]. In our case
multiple sections showed no any additional stromal or
glandular element in tumor and diagnosis of adenomy-
oma was excluded.
Possible origin of this leiomyoma and adenomyoma may
be smooth muscle metaplasia in an ovarian endometri-
otic cyst. Fukunaga [7] showed that smooth muscle meta-
plasia in ovarian endometriosis is not a rare event and that
its frequency was about 18%. Two basic types of smooth
muscle metaplasia in ovarian endometriosis were
described. In the first type, short fascicles or stellate foci of
metaplastic smooth muscle were present in the stroma of
endometriosis. In the second type, the endometriotic cyst
was surrounded with an incomplete rim of smooth mus-
cle cells [7].
There are two proposed theories trying to explain the pres-
ence of smooth muscle in ovarian endometriosis. First,
smooth muscle could originate from metaplastic
endometrial stromal cells in endometriotic foci [7]. Sec-Diagnostic Pathology 2009, 4:25 http://www.diagnosticpathology.org/content/4/1/25
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ond, smooth muscle cells could be derived from myofi-
broblasts that originate from metaplastic ovarian stromal
cells present in the rim of the endometriotic cyst [13]. In
our case, the second theory sounds more plausible
because we did not find foci of smooth muscle metaplasia
in endometrial stroma nor smooth muscle cells of leiomy-
oma completely surrounding the endometriotic cyst.
Despite a relatively high incidence of smooth muscle
metaplasia in ovarian endometriosis, so far there have
been no reports of leiomyoma clearly arising from
endometriosis.
Most ovarian leiomyomas are asymptomatic and are
found either during routine physical examination, inci-
dentally at surgery, or at autopsy [1-5,10]. In symptomatic
cases, a variety of clinical presentations have been
described, such as: abdominal pain, a palpable mass,
hydronephrosis, elevated CA-125, hydrothorax and
ascites [10,14-16].
In our case, symptoms were most likely caused by the
endometriotic cyst present in leiomyoma, than the leio-
myoma itself. Localization of the tumor behind the uterus
compromised visualization of the tumor by ultrasound
and caused appendicitis-like symptoms.
The features of ovarian leiomyoma are very characteristic,
but due to its rarity several other tumors were included in
the differential diagnosis. The main differential diagnostic
considerations for ovarian leiomyoma include sex-cord
stromal tumors, such as fibroma/thecoma, particularly if
there is a large amount of stromal fibrosis or if the tumors
are small. Finally, leiomyosarcoma obviously has to be
excluded in this setting. [1,17,18].
Immunohistochemical analysis to demonstrate smooth
muscle differentiation, especially desmin, can usually be
helpful in distinction between leiomyomas and fibroma-
tous tumors. Desmin shows diffuse positivity in leiomyo-
mas, whereas fibromatous tumors are typically negative or
only focally positive. Smooth muscle actin is often posi-
tive in both leiomyomas and fibromatous tumors and it is
Grossly, the tumor was white-gray in color and the cut surface displayed a whorled pattern Figure 1
Grossly, the tumor was white-gray in color and the cut surface displayed a whorled pattern. On the pole beneath 
the salpinx there was a cyst measuring 3 cm in greatest diameter filled with brownish material that was included in the tumor 
(A). Microscopically, the tumor was composed of whorled interlacing fascicles of typical smooth muscle cells, and the lumen of 
the cyst was covered with cuboidal epithelial cells surrounded by endometrial-type stroma (B, 40×, H&E). Immunohistochemi-
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not useful in differential diagnosis [19]. Cellular thecoma
could be also considered in differential diagnosis but the-
coma does not express smooth muscle actin and expresses
α-inhibin and calretinin [20].
Ovarian leiomyomas must be also differentiated from lei-
omyosarcomas but due to the rarity of these tumors histo-
logic features of malignancy have not been well defined.
Pathologists have traditionally used criteria that stress the
mitotic count, but it is evident that some other criteria,
such as cytological atypia and tumor necrosis must be
used when considering the possibility of malignancy in a
smooth muscle uterine tumor [17,18].
Conclusion
Ovarian leiomyoma is a very rare tumor of unresolved ori-
gin. In our case, the tumor probably arose from smooth
muscle cells derived from myofibroblasts that originate
from the ovarian stromal cells present in the rim of the
endometriotic cyst. Despite its rarity, ovarian leiomyoma
should be considered in the differential diagnosis of ovar-
ian spindle cell tumors. Appropriate diagnosis in some
cases requires extensive tumor sampling and additional
immunohistochemical analysis.
Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
DT participated in the histopathological evaluation,
acquired photomicrographs and drafted the manuscript.
TL participated in the histopathological evaluation and
drafted the manuscript. ZP and ML were involved in liter-
ature search and preparing the material. NT suplyed rele-
vant clinical information about the patient and was
involved in manuscript revision. BK outlined the general
concept of the manuscript, has been involved in drafting
and revising it critically. All authors have read and
approved the final manuscript.
References
1. Doss BJ, Wanek SM, Jacques SM, Qureshi F, Ramirez NC, Lawrence
WD: Ovarian leiomyomas: clinicopathologic features in fif-
teen cases.  Int J Gynecol Pathol 1999, 18:63-68.
2. Wei C, Lilic N, Shorter N, Garrow E: Primary ovarian leiomy-
oma: a rare cause of ovarian tumor in adolescence.  J Pediatr
Adolesc Gynecol 2008, 21:33-36.
3. Lim SC, Jeon HJ: Bilateral primary ovarian leiomyoma in a
young woman: case report and literature review.  Gynecol
Oncol 2004, 95:733-735.
4. Emovon EU, Cahill DJ, Joels LA, Stegmann MH: Bilateral primary
ovarian leiomyoma: a rare cause of ovarian tumour in a
young woman.  J Obstet Gynaecol 1999, 19:676.
5. Kim JC, Nam SL, Suh KS: Leiomyoma of the ovary mimicking
mucinous cystadenoma.  Clin Imaging 2000, 24:34-37.
6. Doss BJ, Wanek SM, Jacques SM, Qureshi F, Ramirez NC, Lawrence
WD: Ovarian smooth muscle metaplasia: an uncommon and
possibly underrecognized entity.  Int J Gynecol Pathol 1999,
18:58-62.
7. Fukunaga M: Smooth muscle metaplasia in ovarian endometri-
osis.  Histopathology 2000, 36:348-52.
8. Kelley RR, Scully RE: Cancer developing in dermoid cysts of the
ovary: a report of 8 cases, including a carcinoid and a leiomy-
osarcoma.  Cancer 1961, 14:989-1000.
9. Hameed A, Ying AJ, Keyhani-Rofagha S, Xie D, Copeland LJ: Ovarian
mucinous cystadenoma associated with mural leiomyoma-
tous nodule and massive ovarian edema.  Gynecol Oncol 1997,
67:226-229.
10. Nichols GE, Mills SE, Ulbright TM, Czernobilsky B, Roth LM: Spindle
cell mural nodules in cystic ovarian mucinous tumors. A clin-
icopathologic and immunohistochemical study of five cases.
Am J Surg Pathol 1991, 15:1055-1062.
11. McDougal RA, Roth LM: Ovarian adenomyoma associated with
an endometriotic cyst.  South J Med 1986, 79:640-642.
12. Mandal S, Mahajan D, Khurana N: Ovarian adenomyoma mimick-
ing an ovarian malignancy: a case report with literature
review.  Int J Surg Pathol 2009, 17:38-40.
13. Scully RE: Smooth muscle differentiation in genital tract dis-
orders.  Arch Pathol Lab Med 1981, 105:505-507.
14. Pandit MJ, Watson NR, Mackenzie IZ: Leiomyoma of the ovary.  J
Obstet Gynaecol 1997, 17:503-504.
15. Khaffaf N, Khaffaf H, Wuketich S: Giant ovarian leiomyoma as a
rare cause of acute abdomen and hydronephrosis.  Obstet
Gynecol 1996, 87:872-873.
16. Nicoll JJ, Cox PJ: Leiomyoma of the ovary with ascites and
hydrothorax.  Am J Obstet Gynecol 1989, 161:177-178.
17. Lerwill MF, Sung R, Oliva E, Prat J, Young RH: Smooth muscle
tumors of the ovary: a clinicopathologic study of 54 cases
emphasizing prognostic criteria, histologic variants, and dif-
ferential diagnosis.  Am J Surg Pathol 2004, 28:1436-1451.
18. Prayson RA, Hart WR: Primary smooth-muscle tumors of the
ovary. A clinicopathologic study of four leiomyomas and two
mitotically active leiomyomas.  Arch Pathol Lab Med 1992,
116:1068-1071.
19. Costa MJ, Morris R, DeRose PB, Cohen C: Histologic and immu-
nohistochemical evidence for considering ovarian myxoma
as a variant of the thecoma-fibroma group of ovarian stro-
mal tumors.  Arch Pathol Lab Med 1993, 117:802-808.
20. Deavers MT, Malpica A, Liu J, Broaddus R, Silva EG: Ovarian sex
cord-stromal tumors: an immunohistochemical study
including a comparison of calretinin and inhibin.  Mod Pathol
2003, 16:584-590.